' . Much attention has been paid to the recent discovery of superdeformed bands in the rare earths --bands that originate from a second prolate minimum in the potential-energy surface of the nucleus (at larger deformation). So (\ far, such bands have been observed in two different regions; a discrete band with 6=0.6 was reported [1] in 152Dy, and a band with 6=0.4-0.5 was found [2] [3] [4] in 132Ce and in 135Nd. Furthermore, unresolved features (ridges)
indicative of bands with superdeformed moments of inertia were seen in the correlation matrices of several rare-earth nuclei [4] [5] [6] . Although the existence of superdeformed shapes in rare-earth nuclei at high angular momenta had been predicted by cranked-sheIl-model calculations [7] [8] [9] , their detailed understanding is-as yet incomplete~ To find out how the superdeformed minimum is related to proton and neutron numbers (and thus to specific orbitals), we have made a search in the Nd isotopes. In this paper, we present evidence for superdeformed bands in 134Nd and 136Nd. A systematic. comparison of the behavior of these bands is now possible.
High-spin states in 134Nd and 136Nd were populated by the 98Mo(40Ar,4n) and 100Mo(40Ar,4n) reactions, at beam energies of 173 MeV and 176 MeV, respectively. The beam was. provided by the 88-inch cyclotron of the Lawrence Berkeley Laboratory. In both experiments two enriched molybdenum foils (0.5mg/cm 2 ) were used as a target, such that the evaporation residues recoiled " , into vacuum. The 21 Compton-suppressed Ge detectors of the HERA array [10] were gain matched on-line to correct for the different Doppler shifts of the y rays. The peak-to-total ratio of the Ge counters was improved by 10% in the 134Nd experiment by adding NaI nose cones to the individual BGO shields which 4 background, the sum of spectra that were single gated on the same energies of the superdeformed in-band transitions (appropriately normalized), was used.
This method provides a high-statistics background which takes "peak-background" as well as "background-background" components into account.
The resulting background-subtracted spectra of the superdeformed bands are shown in fig. 2 . It is very clear that the two bands are in 134Nd and in 136Nd, respectively. Table 1 gives the relative intensities of the superdeformed transitions, obtained from a (detector-efficiency corrected) sum spectrum containing all gate combinations in both cases. Gates on low-lying yrast transitions in these nuclei indicate intensities of -4-5% (of the 2+~ O+)for the average of the lower superdeformed band-members in 134Nd and -2%
for those in 136Nd. We were not able to find the linking transitions between the superdeformed bands· and the observed yrast transitions, in contrast to 135Nd. This is not too surprising, since the superdeformed band in 135Nd decays through many pathways at its bottom, each carrying less than a fifth of the intensity of the lowest in-band transitions (which have an intensity of -10%) [4] . Without.the direct links the spin assignments given in fig. 1 have to be regarded as tentative. Also, angular correlation measurements were not possible for·the superdeformed in-band transitions because of their low intensities. However, their regular pattern suggests that they form a rotational band and are therefore of stretched electric quadrupole character.
The intensity of the superdeformed band in 134Nd is about the same as that of the band in 13 2 Ce [3] , which gathers -5% of the 4+~2+ intensity. The superdeformed band in 136Nd is considerably weaker, whereas the one in 135Nd 5 stands out being about twice as strongly populated. This difference is also reflected in the feeding pattern. The superdeformed band in 135Nd is fed all the way to the lowest transitions; in the three even nuclei no feeding occurs below spin -26 and their feeding pattern is very similar (see table 1 and ref.
(3]). The feeding out of the superdeformed band is very sudden in all cases.
One might think that the differences in the population of these bands are related to the energy of the band. The fact that the 135Nd band with the largest intensity appears to have the lowest excitation energy at a given spin points in that direction. Whether this is due to the alignment that the odd particle contributes or to a pairing effect (e.g., unpaired superdeformed bands) is not clear.
In fig. 3 the spin of the superdeformed states is plotted versus rotational frequency for the four cases in the Ce and Nd isotopes. Although the absolute spin values carry an uncertainty of about 2~, the overall similarity of the curves is apparent. They are all very smooth, overlap over a wide spin range and have similar moments of inertia. However, they are not perfectly straight and do not extrapolate to zero, which reflects that the kinetic and dynamic moments of inertia do not coincide over much of these bands. The bands in 134Nd and 135Nd go somewhat lower in spin (frequency) than the other two bands. In fig. 4 the dynamic moments of inertia, 5(2)=4 ~2/~Ey (which are independent of the assigned spin), of the four bands are compared.
For that purpose the moments of inertia were scaled to the one for A=134, assuming an A5/3 dependence. The band in 134Nd seems to have the smallest moment of inertia, and the band in 132Ce the largest. Still, the difference (2) can then be explained by the gradual alignment of-high-j orbitals, whose contribution to the collective moment of" inertia is thereby removed [12] .
Information about the probability of staying in the superdeformed band was obtained from the double-gated spectra. For that purpose, we summed the combinations corresponding to the first through fourth ridge (adjacent transitions, one apart, two apart and three apart) and compared it with a spectrum gated by the fifth and higher ridge combinations after background subtraction. One can calculate the intensity ratio expected for these two spectra assuming that the relative intensities are those of table 1. Within the experimental uncertainty (which is estimated to be -30%) the calculated and measured ratios agree for the superdeformed band in 134Nd and in 136Nd. We can thus exclude a strong feeding in and out at every state; rather the decay path remains in the superdeformed band once it hits one of its members. In fact, we can deduce that the probability for staying in band at each step is greater than -90% (except for the lowest in~band transition). This is what one might expect with large in-band B(E2) 's associated with the large deformations and relatively small inter-band transition probabilities due to the significant difference in shape of the lower-lying states in the nucleus.
It is consistent with this picture (in which the resolved superdeformed bands can be thought of as "yrast" states for their shape) that unresolved features (ridges) having a superdeformed moment of inertia were found in the correlation matrices from both experiments. The ones originating from the continuum of 13SNd and 136Nd were reported earlier [4] . In the matrix resulting from the 98Mo + 40Ar experiment the high-spin continuum is mainly due to 134Nd, since· the (a,4n) channel competes well against the Sn and • 822
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